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(57) Abrege/Abstract 

A system which facilitates the closure of puncture wounds in the vasculature of a patient by helping locate and isolate the site of the 
puncture wound in the patient A tube or catheter having an indicator hole for aspirating Wood assists in locating the exact site of 
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<57) Abn§g£(surte)/Abstract( continued): 

the wound. A retractor moves the surrounding tissue laterally forming an access path to the wound, and acts as a guide for the 
wound closure device. The retractor and accessories are preferably used in combination with a surgical ctip applicator which 
delivers clips to the site of the wound, but can ateo be used with other methods of wound closure such as suturing and stapling. 
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VASCULAR WOtiKD CLOSURE SYSTEM 

Raid of ffia Ifflgflffii 

Tha present invention relates to a system whfcb assists in the do sere of puncture or otto wounds m the 
vasculature of a patient Specrficaly, tha Invention relates to devices which ekJ in beating and isolating the wound 
5 in the vasculature and ending an appropriate wound cfcsnra device to tha aha. so that the wound nay ho dosed 
using surgical dips, sutures, or stapfes. 

fifflproum) of the, hmfiffl 
Transtonmal balloon angioplasty is used in the treatmant of peripheral vascular disease to increase er 
restore blood flaw through a significantly narrowed artery in a Omb; it h also used n tha treatment of blockage of 
10 the coronary arteries. In fact coronary angioplasty has emerged as a major viable alternative to bypass surgery for 
revascularization of stenotic and ocduded coronary arteries. Unfike bypass surgery, a ngio pla sty does not require 
general anesthesia, opening of tha dost waH use of a heart-lung machine, or transfusion of blood. Angioplasty is 
not only less invasive and less traumatic to the patient, it is also less expensive because of tha shorter hospital stay 
and shorter recovery time. 

15 Transluminal baBoon angioplasty is performed by first inserting a hollow noodle through the skin and into 

the patient's femoral artery. A guidBwtra is advanced through the hollow needle and into the artery, than along the 
patient's vasculature toward tha site of the blocked blood vessel or heart vahre to be treated. X-ray imaging is used 
to help move tha guidewire through the vascular system and into position just past the stenosis to bo treated. A 
baBoon catheter is than threaded over the guidewire and advanced until the deflated balloon is within the stenosis. 

20 The balloon is then repeatedly inflated to widen the narrowed Wood vessaL After the procedure is complete, the 
catheter and guidewire are withdrawn from the blood vessels end the patient 

Angiography, which is used to detect diseases that alter the appearance of blood vessels, is performed is 
a similar manner. A holow needle is first inserted through the skin end mto the femoral artery, and a guidewire 
is than inserted through the needle end into the affected Mood vessel A catheter is then threaded over the 

25 gtridewke and into the Wood vessel to be examined, using x-ray imaging to guide the catheter to the desired position. 
Contrast medium is then injected, and a rapid sequence of x-ray pictures are taken so that blood ftow along the 
affected vassal can be studied. Once cranptete. the catheter and guidewire are removed from tha patient's body. 

After the catheter and gtadewire used during angioplasty or angiography are removed, the puncture wound 
in the femoral artery must be closed and the breading through the puncture site kr the artery stopped. Currently, 

30 ice packs and/or pressure ere applied to the artery for a period lasting up to several hours in an attempt to stop the 
bteeemp. There exists, however, a significant chance that upon movement by the patient, the wound wil reopen 
and begin bleeding again. Although efforts have bean made to close the puncture wound using staples, dps, and 
sutures, they have been unsuccessful, largely due to the habJity to clearly locate end visualize the puncture wound 
in the femoral artery. 

35 Other wounds in the vasculature of a patient can also be difficult to locate and access. Thus, a device 

and method to faeffitate the closure wounds at the vasculature of a patient, such as femoral artery puncture wounds 
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following transluminal baloon angioplasty snd angiography, would be extremely beneficial. A device having the abity 
to aid in locating the puncture wound and faa&tatng the closure of the wound usmg staples, dips, or sutures would 
efcmhate the prolonged bJeeulng currently associated with such wounds. 

Summary of the Invention 

5 The wound closure system of the present invention elds in beating and isolating a puncture wound in the 

vasculature of a pattest. The systenuan be used in conjunction with a gutdawke wtuch is normaly inserted into 
the vasculature during diagnostic and therapeutic procedures. The devices of the present invention aid the physician 
in desmg the wound, thus eliminating prolonged Ueedmg associated with these procedures. 

In accordance with one aspect of the present invention, there is provided a device to faciitate the closure 

10 ot wounds in the femoral artery. This retractor comprises a body portion separable into two halves, each of the 
halves having a flat internal surface with a groove, such that when the internal surfaces abut one another, the 
grooves form a channel through the entire length of the body portion. The retractor has 8 collar portion at one end, 
having at least one guide passage which traverses both halves of the body portion, and at least one pin which is 
inserteble into the guide passage. A handle extends laterally from the pin to aDow the user to eas8y manipulate the 

15 device. At least one set screw bote can be provided In the collar portion at a right angle to the guide passage, and 
at bast one set screw inserted into the set screw bote to secure the device to the pm. 

The device can be made of a biocompatible engineering polymer, such as polypropylene, poh/etbytene, or 
pofyterephthalate. Alternatively, an elastomer or a metal can be used to make the device. 

A hoflow dilator adapted to receive e guxtswrre is preferably used m conjunction with the retractor. The 

20 diator is inserted through the channel in the body portion of the retractor, and extends past the distal end of the 
reactor. The dilator preferably includes at least one indicator hole located at the dtetal end, which extends past the 
end of the retractor. The dilator has a docbte-steeved mftatabie balloon mounted on its distal end just proxinaJ to 
the indicator hole, and a second inflatable baboon mounted just distal to the jndicator hole. These baBoons help 
anchor the diator in place, end provide access to the puncture wound from the surface of the patient's body. A 

25 guioewrre is used to hefp guide the insertion of the dilator. The guidewire is inserted through the hoflow dilator, 
and the dilator advanced over the guidewire into fts proper position. 

Another espect of the present invention includes a system for faeffitatmg tbe closure of wounds in the 
vasculature of a patient. The system includes a retractor as deserted above, a below d fetor adapted to receive 
a guidewire, and a guidewire. The guidewire is inserted through tbe diator, and the diator is inserted through the 

30 channel in the retractor. Preferably, a guide assembly adapted to be reversiriy attached to a surgical clip appfcetor 
is used. The guide assembly receives the guidewire to help guide the cup applicator to the ate of the puncture 
wound. 

The dilator preferably has a source of negative pressure connected to its proximo! end in fluid 
communication with the boBow diator. The source of negative pressure can be a syringe or any other appropriate 
35 source. 
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A method for facffitating tits closure of a wound n the vasculature of 8 patient is also derailed. A 
guidewre is first in sorted into the patent's vasculature through the wound, until the dotal end of the guidewtre is 
within the vasculature and the proxend tad imim outside the patient's body. The proximal end of the guidevrire 
is inserted into the distal end of a hotow ittator having a doubfe-sletved baflooa and a second bafcon distal the 

5 dmibte-steaved baBoon mounted on it. The oDator is advanced over the guidewire until it reaches the wound. The 
bafioons are inflated to anchor the (Bator in position, and the proximal end of the dilator Is inserted into the (fists) 
end of a retractor. The retractor is advanced between the two stoves of the double-sleeved bafcwm. The two 
halves of the retractor are separated and the diator arid the inner stave of the doubtatoeved baloon are removed 
from the patient. Using thejetractor and the outer sleeve of the bafioon es e guide, the wound is accessed and 

10 closed by means such as dipping, stapBng, or suturing. 

Preferably, a source of negative pressure b provided on the proximal end of the diator during insertion, tint! 
blood is drawn into the dDator from the vasculature. This assists the user in determining when the diator is properly 
positioned. 

A hollow indicator tuba mounted on a surgical cEp applicator is preferably used to dose the wound. The 

15 applicator is advanced over the gtridewoe and through the channel in the retractor unttt the applicator contacts the 
wound. To aid proper insertion, a source of negative pressure is provided at the proximal end of the indicator tube, 
untfl blood is drawn into the indicator tube from the vasculature. 

In yet another embodiment of the retractor used to facfitate wound closure, tin retractor las a body 
portion and a handle portion. At its distal end, the body portion has a retracting portion having two movable hates 

20 which extend away from the body portion. The halves are formed such that when the mternal surfaces shut one 
another, a channel is formed which extends completely through the retraeting portion. The handle portion connects 
to the body portion and controls the movement otlhe two moveable halves. Preferably, the handle portion comprises 
two handles, and a loop extending from one handle to the other. This loop surrounds a screw mounted on the other 
handle. This locking mechanism acts to secure the ponton of the hanies and tin retracting portion of the retractor. 

25 A hollow catheter having an open proximal end and an open distal end, adapted to receive a guidewire 

therethrough, is used in conjunction with the retractor. The hoQow catheter is inserted through the channel in the 
retractmg-portion of the retractor. The catheter is preferably a duatiumen catheter, having an inner lumen adapted 
to receive a guidewire, and an outer lumen which surrounds the inner lumen. The outer lumen has at least one 
indicator hole located in an outer wafl to aflow for the aspiration of mood through the outer lumen. This helps 

30 position the catheter property within tin patient' s body. 

The retractor end dual-lumen catheter are used is the following manner. The retractor is mounted on the 
outside of the (fetal end of the catheter, approximately 0.5 mm behind the indicator hole located b the outside wafl 
of thB catheter. The proximal end of a gtadewire which is already in place in the patient as a result of e diagnostic 
or therapeutic procedure, is inserted into the distal end of the inner lumen of the duaMnnen catheter, and the 

35 catheter and retractor are advanced as a single unit over the guuJewire. 
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Preferably, a source of imgative pressure o prorated at the proximal end of the outer lumen of the dual- 
lumen catheter Airing its advancement As soon as blood is drawn into the outer lumen through the indicator hob. 
advancement of the catheter and retractor are stopped. The two halves of the retracting portion are then separated 
to expose the wound, the catheter aad guktewfce are removed and the wound is closed. 
5 Further, a second catheter having an inflatable baton on its distal end may be used. Once the retractor 

and double-lumen catheter btc is place, the goidewtre is removed from the patient through the Inner lumen of the 
dual-lumen catheter. The toner catheter hairing an inflatable baloon mounted on its (fatal on) is inserted through 
the inner lumen of the duaHumen catheter and into the patient Once inside the vasculature, the balloon is inflated 
and drawn in a proximal direction until resistance is fett This helps to anchor the catheter in place as wei as stop 
10 the bteedmg during the dosing of the wound. The duaJ-fljmen catheter is removed, and the inner catheter is used 
to guide a dosing device to the wound. The wound b dosed es the balloon is deflated Bnd the inner catheter is 
removed. Finely, the retractor is removed. 

The present invention advantageously provides a simple and safe method of facilitating the closure of a 
wound in the vasculature of a patent end the devices which f aclitate this method. A retractor, used in conjunction 
15 with a gwdewira, dilator or catheter, helps locate and isolate the she of the puncture wound in the patient. The 
retractor moves the surrounding tissue laterally as it is advanced into the patient, and acts as a guide for the 
physician in locating the exact site of the wound. The retractor is preferably used in combination with a surgical 
clip applicator which delivers cfips to the site of the wound, but can also be used with other methods of wound 
closure such as suturing end stapling. Hie present invention efiminates the prolonged bleedmg associated with 
20 current cardiac Diagnostic and therapeutic procedures, and provides e significant advancement in the medical field. 

Brief Description of the Drawing* 
FIGURE 1 is a side view of a portion of a human body, showing the site where the femoral artery is 
typically accessed and punctured duranj angioplasty or angiography. 

FIGURE 2 is a perspective view of one embodiment of the wound closure device of the present invention. 
25 FIGURE 3 is en exploded perspective view of the wound closure device of the present invention. 

FIGURE 4 is a cross-sectional vow of a portion of a human body, showing the femoral artery accessed via 
a holow needs, and a guidewire having an inflatable bafioon attached, inserted through the hoflew needle and into 
the femoral artery. 

FIGURE 5 is a side view of the distal end of a surgical cup appficator to be used in conjunction with the 
30 wound dosure device of the present invention. 

FIGURE 6 is a partial cross>sectienal view of a portion of a human body, showing the femoral artery having 
a gmdewire positioned therein, and a perspective view of the retractor of tin present invention positioned over the 
guidewire, with its distal tip at the site of the puncture In the femoral artery. 

FIGURE 7 is a side view of the retractor with its cap removed and the wings of the surgical dip eppfcator 
35 inserted into the grooves within the retractor. 

FIGURE 8 is a cross-sectional view of the dip appficator and retractor taken along fine 8-8 in FI6URE 7. 
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FIGURE 8 is a perspective view of en alternate anbotiment of a femoral artery closure device in accordance 
with the present invention. 

FIGURE ID is an exploded perspective view of the attemato embodiment of the femoral artery closure device 
fflustreted in FIBURE 9. 

FIGURE 11 Is a side view of the 2 halves of the retractor of FIGURES 9 and 10 separated sfightly and 
having a dilator inserted therethrough. 

FIGURE 12 is a cross-sect tonal view of the distal end of the retractor having a (Hater and a guidewire 
inserted therethrough. 

FIGURE 13 is a side view of the components of the femoral artery localization and closure assembly. 

FIGURE 14 is a side view of the 2 halves of the retractor separated slightly and having a surgical dip 
appfcetor with an appfcator guide and a guide wire inserted therethrough. 

FIGtfflE 15 b a top vow of the surgical dip appfcator guide of the promt invention. 

FIGURE 16 is a side view of the dp applicator guide, having a guktewire inserted therethrough. 

FIGURE 17 is an enlarged perspective view of a tiator having a removable doubto4eeved balloon at its 
distal end. 

FIGURE 18 is an enlarged perspective view of the filator of FIGURE 17 with the sleeves of the baSoon 

inflated. 

FIGURE 19 is an enlarged perspective view of the dlator of FIGURE 18 hairing the retractor inserted 
between the sleeves of the baBeen. 

FIGURE 2D is an enlarged perspective view of the dilator and retractor of FIBURE 19 with the dilator 
removed, frustrating the tunnel formed by the retractor and the outer sleeve of the baton. 

FIGURE 21 is a perspective view of another alternate embodiment of a retractor in accordance with the 
present invention. 

FIGURE 22 is an exptoded perspective view of the alternate embodiment of the retractor aiustrated in 
FI6URE 21. 

FIGURE 23 is a perspective view of an alternate embodiment of a dlator having a double-staved balloon 
and a tfistal balloon mounted thereon in accordance with the present invention. 

FIGURE 24 is a top view of another embo&nant of the double-steeved bafloon, illustrating the L-shsped inner 

sleeve. 

FIGURE 25 is a perspective view of the alternate embodiment of the dlator of FIGURE 23, showing the 
bataons inflated. 

FIGURE 28 is a cross-sectional view of the cflator of the present invention, fflustrating the various lumens 
in the dlator. 

FIGURE 27 is a side view of the distal end of a surgical dip appfcator with an raScator tuba mounted 
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FIGURE 28 is a perspective new of an alternate emba&rmnt #f • retractor of the present invention, shown 
m a closed position. 

FIGURE 29 is a perspective view of an alternate embodiment of a rati actor of the present invention, shown 
in an open position. 

5 FIGURE 30 is a side view of a duaWumen indicator tuba of the present invention, having a guidewire 

inserted through its central lumen. 

FIGURE 31 is a side view of the rfnatomen indicator tube of the present invention, with the retractor 
mounted thereon. 
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feletel P*$Pilftiffl ftf thp Preferred ftnbpftment 

Introduction 

Although the description which folows dstais the closure of a puncture wound in a femoral artery, the 

15 present invention is not intended to be farted to use only with the femoral artery. Rather, the description which 
fcBows is exemplary only, and those of skill in the art can readily modify the method described below to use with 
other types of wounds to the vascular system. 

Referring first to FIGURE 1, there is shown s shte view of a portion of a human body, showing a site 5 
where a femoral artery 10 is typically accessed and punctured during angioplasty or angiography. During these 

20 procedures* e hollow needle 15 is frst inserted through the skin and into the femoral artery 10. A guidewire 20 
is then inserted through the proximal end of the boBow needle 15 and into the artery 10, es iSustrated in FIGURE 
4, and the needle 15 is withdrawn from the patient The guidewire 20 is advanced through the patient's 
vasculature, often using x-ray imaging as an aid in directing the guidewire 20 to the desired location. 

Once the guidewire 20 is in tha desired location, a catheter is used. The proximal end of the guidewire 

25 21 is inserted into the distal end of the catheter, end the catheter is threaded over the guidewire 20 and advanced 
to the desired location. In the case of angioplasty, the catheter has an inflatable balloon attached at its distal end. 
Once in position within the stenosis, the balloon is repeatedly inflated and deflated tt widen the narrowed blood 
vessel In the case of angiography, a catheter is threaded over the guidewire 20 es just described and into tha blood 
vessel to be examined. Contrast medium is then injected, and a rapid sequence of x-ray pictures are taken so that 

30 blood flow along the affected vessel can be studied. 

After either of these procedures is completed, tha catheter end guidewire 20 are withdrawn from the Wood 
vessel and the patient The puncture wound 25 in the femoral artery 10 caused by the insertion of the hollow 
needle 15, guidewire 20 and catheter must be dosed and the Meeting through the puncture site 25 in the Brtery 
10 stopped. 

35 
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Construction of the Retratftr 

In order to facilitate tin closure of the wound 25 in the femoral artery 10, a retractor 30 is employed. 
The retractor 30 r illustrated in FIGURES 2 and a comprise* a body portion 35 and a cap 40. The body 35 of the 
retractor 30 has a narrow, tapered (fetal end 37, and a broader areolar proximal end 41. The device 30 has two 
5 handles 43, 45 located on its body 35, one on each half 35a, 35b. The handles 43, 45 are positioned approximately 
one-third of the way from the proximal aid of the retractor 41, and extend laterally from the body of Hie retractor 
35. These rrandku 43, 45 assist the user » device 3d The retractor 30 aho comprises a circular cap 

40 at its proximal end 41, having a hob 47 therethrough. This bote 47 extends into e chattel 50 which runs the 
entire length of the device 30. 

10 As illustrated in FIGURE 3, the cap 40 and body 35 of the retractor 30 comprise three separable pieces: 

the cap portion 40 and the two halves otitis body portion 35a, Kb. The removable cap 40 is eiternaBy threaded 
55. The proximal end 39 of the two halves of the body 35a. 35b are externally threaded BO, end are adapted to 
removably receive the cap 40. Each half of the body of the retractor 35a, 35b has a semi-circular groove 65 on 
its flat internal surface 67. When the cap 40 is securely screwed onto the two halves of the body 35a, 35b as 

15 illustrated in FIGURE 2, the three pieces are joined together, and the semkfrcuJar grooves 65 form a channel 50 
running through the interior of the device 30, which starts at the hole in the cap 47 at the proximal end 41 and 
continues through the body 35, ending at a small hole 49 in the distal end of the retractor 37 where the two halves 
of the body 35a, 35b come together. When the cap 40 is unscrewed from the body 35, the two halves of the body 
35a, 35b may be moved apart from one another, es Sestrated in FIGURE 3. 

20 Alternate Emhrtdiment el the ftntractor 

Another preferred embodiment of the invention is iustrated in FIGURES 9-10. In this embodiment, the 
retracior 100 inclines a retraction mechanism whereby the two halves 102a. 102b of the retractor body 102 can 
be moved apart from one another a desired distance, wbfle maintaining their alignment The retractor again 
comprises a body portion 10Z and an annular cap 104. The two halves 102e f 102b of the body are initially heJd 

25 together by the internally threaded 105 cap 104. This cap 104 is screwed on and off the extemaBy threaded halves 
102a, 102b of the retractor body. The outer surface of the cep 106 can be textured to ease hand tightening and 
loosening of the cap 106. As flkmrated m FIGURE 10, each haH 102a, 102b of the retractor body ages has a 
semicircular groove 126 running longitudinally down the center of its flat interne! surface 128.. When the cap 104 
is securely screwed onto the two halves 102a, 102b of the retractor body, such that the internal surfaces 126 abut 

30 one another, the semicircular grooves 128 form e channel 10B. The cap 104 is open oo both ends and through its 
center to permit access to the channel 108. 

The retractor 100. as fflustrated m FIGURES 9»10, flatter comprises a cobr 110 located en the retractor 
body 102 just distal to the externaSy threaded proximal end 103; a pin assembly 116, comprising two parallel pro 
116a, 116b attached at one end to e perpendicular haode 118c; and two set screws 120a, 120b. As illustrated 

35 in FIGURE 10, the pins 116a, 116b traverse guide passages 118a, 118b bored through the cottar region 110b of 
one haff 102b of the retractor body and are hsertabla within hobs 124a, 124b in the cofiar region 110a of the 
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other half 102a of the retractor body, such that one haft 102b of the retractor body can sfide apart from the otter 
hrff 102a on the pins 1 16a, 1 16b. The eoiar 1 10b includes intemaSy threaded hides 122a, 122b adapted to receive 
externally threaded set screws 120a, 120b. The set screw holes 122a, 122b enter the colar region 110a at right 
angles to the pin guide passages 118a, 118b, sttch that when the set screws 120a, 120b ere advanced, they tighten 

5 upon the pins 116a, 116b and thus, fa the distance between the two halm 102a, 102b of the retractor body. 
Second Alternate Emhodarant of the Retractor 

Yet antrthBr embodiment of the retractor of the present invention is iSustrated in FIGURES 21 and 2Z The 
retractor 200 comprises a body portion 202 having a distal end 204, and a broader, colter portion 206 at its 
proxsna! end 205. Lflce the embodiment described above, this retractor 200 is formed In two halves 202a, 202b 

10 and preferably has a tapered distal era) 204. Each ha3 of the body of the retractor 202a, 202b, has a semkbtular 
groove 208 on its flat interna! surface 209. Whan the two halves 202a, 202b are pined together, the semi-circular 
grooves 208 form a channel 210 running through the interior of the device 200, extending from the proximal end 
205 to the distal end 204. 

The coflar 206 of the device 200 includes a pin assembly 212 comprising two paraBel pins 212a, 212b 

15 attached at one aid to a handle 212c, end two set screws 214a, 214b. As illustrated in FIGURE 22, the pins 212a, 
212b traverse guide passages 216a, 216b bored through the caQar region 206 of one half ef the retractor body 
202b, and are insertabla within holes 218a, 218b m the cedar region 206 of the other half of the retractor body 
202a, such that one half of the retractor body 202b can side apart from the other half 202a on the pins 212a, 
212b. The collar 206 also includes internally threaded holes 220a, 220b adapted to receive axtemaOy threaded set 

20 screws 214a, 214b. The set screw holes 220a, 220b enter the collar region 206 at right angles to the pin guide 
passages 216a, 216b such that when tin set screws 214a. 214b are advanced, they tighten upon the pins 21 2a, 
212b and thus, fix the distance between the two hakes of the retractor body 202a, 202b. 
Third Alternate Embodiment of the Retractor 

StBI another embodiment of the retractor of the present invention is Bhistrated In FIGURES 28 and 2ft. 

25 The retractor 300 comprises a distal body portion 302, end a proximal handle portion 304. The distal body portion 
302 of the retractor 300 is formed m two portions or halves 302a. 302b. At thB distal end 308 of the body portion 
302, a retracting portion 308 extends away from, and at an angle to the body portion 302. Preferably, the 
retracting portion 308 extends substantially parpen Ocular to the body portion 301 The retracting portion 308 is 
also formed in two separable portions or halves 308a, 308b. Each of these portions 308a, 308b can be sanfoircufcr 

30 in shape, or have a semicircular groove 312 in Its flat, internal surface (FIGURE 29), The externa) surfaces ere 
preferably rounded, and tapered toward the distal end 310. When the two portions 308a, 308b are brought together 
such that the two portions abut one another, es seen in FIGURE 28, a channel 314 is formed through the interior 
of the retracting portion 308 of the retractor 304). 

Handles 316a, 316% are located at the proximal end 304 of the retractor 300. The handles 316a, 316b 

35 are preferably elongate and of a dimension sufficient to permit manipulation by hand. The handles 316a, 316% are 



CA 02274066 1999*06-04 



WO 98/24374 PCT/US97/23153 

* 

securely connected to the body portion 302 of the retractor 300. The handles 316a, 316b are used to control tha 

movement of the retracting portion 308 of the retractor 300. 

FIGURES 26 end 29 also ffiustrata a loop 320 extending from ore of the handles 316a n the (faction of 

the other handle 316b. ThB other handle 316b has a screw 322 inserted therethrough. The loop 320 surrounds 
5 the screw 322. such that when the screw 322 is tightened, the bop 320 is haM securely between the screw 322 

ami the underlying surface. The mechanism acts to control the distance between the hantffes 316*, 316b thereby 

centreing the distance between the two hafres of the retracting portion 308a, 308b. The handles 316a, 316b. 

and the correspomfing rstracting portions 308a, 30Bb may be locked into any position by siding the loop 320 along 

the screw 322, then tightening the screw 322 to securely fix the loop 320 in the dashed position. Of course, other 
10 locking mechanisms weS known to those of skffl in the art may also be used to control the positioning of the 

retractor 300. 

The retractors of the present invention ere preferably formed of one of many strong, biocompatible 
engineering polymers. Plastics such as polypropylene, polyethylene, or polyterephthalatQ, are preferred. Elastomers 
such as silastics or stones can also be used. Most preferably, metals such stainless or surgical steel or titanium, 

15 are used to form the retractor. 
Construction of tha Diator 

As liustrated in FIGURES 1M3, the retractor 100 is preferably used in conjunction with a (Bator 15a 
As is known to those of ertinary ski in the art, the hoDow diator 150 preferably includes a standard mate 
connector 149, such as a Luer connector, at its proximal end and is narrowly tapered at its dotal end 151. The 

20 inside diameter of the dilator channel 160 is large enough to accommodate a guidewire 144, so that the dilator 150 
can be fed along the guidewire 144 and into the lumen of tha femoral artery. OSators are commonly used in 
procedures such as angioplasty and angiography to enlarge the puncture site and provide improved access to the 
femoral artery. 

to one embedment of the present invention, tha (fetor is preferably notched 152 near Its distal end 151 
25 around its entire circumference. This notch 152 provides a seat for tha tapered distal tips of the two halves 102a, 
102> of the retractor body, such that when the retractor 100 is closed upon tha dilator 150, the sharp distal tip 
of the retractor body 112 is buried in the notch 152 of the dilator. This forms a smooth transition between the 
diator 150 and retractor 100 (FIGURE 121 As wil be explained more fuQy below, when the guidewire 144 is 
inserted through the tfiJator 150 and the (Bator 150 is then inserted through tha retractor 100. (FIGURES 12-131, 
30 the (flator 150 6es securely within the tnterior^circtrfer channel 106 (FIGURE 9) running the length of the retractor 
body 102. 

The dBator 150 also preferably includes at least one indicator hole 154. The diator 150 flostrated in 
FIGURES 1M3 includes two indicator holes 154 directly opposed to one another, located a few mlBmeters distal 
to the notch 152; the Distance X between the boles 154 end the notch 152 is preferably only sightly larger than 
35 the thicknsss of the wafl of the femoral artery. 
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Alternatively, a transducer-tipped pressure monitoring catheter, mounted to the outside of the ditatcr 150, 
may be used in conjunction with the dilator 150 and todcator hobs 164. Use of the indicator holes 154 and 
pressure sensor w9J be described in dotal below* 
PPatprfft^flor AfflPlfe 

5 Another embodiment of the present invention comprises an entire femoral artery locafizatioo end closure 

assembly iustrated in FIGURE 13. The eindowve 144 which emerges from the original puncture wound h fed 
through the cfilator 150, and then the dilator 150 is inserted through the retractor 100. The retractor 100 is 
advanced along the dflator 150 rati the (fetal tips of the retractor 112 stop within the notch 152 in the cfflater 
150. Preferably, the mate fining 149 on the proximal end of the oUator 150 is connected to one port of a 
10 commercially available 3-way Y-conneetor 156. A syringe 158 or other means of applying negative pressure is 
connected to one of the other ports on the Y-connector 168 and the proximal end of the guktewire 144 exits the 
Y-connector 156 via the remaining port The Y-cormector 156 therefore acts as a seal at the proximal ends of 
dflator 150 and guidewire 144. 
Alternate Embodiments of the Dilator 
15 In another embodiment of the invention, a modified dSator 150 is used. As ikistrated in FIGURE 17. a 

double-sleeved balloon 170 is removably attached to the dilator 150 near its distal end 151, proximal to a single 
indicator hole 154. Preferably, the bafloon 170 is placed a distance from the imficator hole 154 which is 
approximately the width ef the arterial wal f 04, about 1.5 nan. The inflatable, doubJfrsteeved baloon 170 is 
angled at its distal end 172 to allow the bafioon to better fit the femoral artery 10. The baloon 170 includes 
20 inflation means which allow the baloon to be inflated and deflated from the proximal end of the dilator 150. Use 
of the double-sleeved balloon 1 70 will be described in detail below. 

In yet another embodiment, illustrated in FIGURES 23-25, the dilator 220 has both a double- sleeved baloon 
22? and a second inflatable balloon 224 mounted on Its distal end 226. The double-sleeved balloon 222 is 
removably attached to the (Water 220 near its distal end 226, proximal to the single indicator hob 228. The second 
25 inflatable bafioon 224 is mounted on the dBator 220 just distal to the indicator hole 228. When inflated, this second 
baloon 224 helps anchor the diet or 220 in place in the femora) artery 10, preventing the dBator 220 from being 
pulled out of the artery 10 during the procedure. Thus, the dstal second baloon 224 is positioned together with 
the indicator hole 228, within the artery 10, whDe the doubfesleeved balloon 222, proxunal to the indicator hole 228, 
remains outside of the artery 10 as Rostrated in FIGURE 25. The beUoons 222, 224 assist in the proper positioning 
30 of the diator 220, and help anchor the dilator 220 once ft is properly positioned, as wl be explained in detail below. 
The inner sleeve 230 of the double-sleeved baloon 222 is preferably shaped to facitate the insertion of 
the retractor 200 between the two sleeves 229, 230, as wi be deserted m mare detai below. As rMtrated in 
FIGURE 24, the inner sleeve 230 can be in the shape of an T, thus providing additional space between the inner 
surface of the outer store 229, and the outer surface of the inner sleeve 230. This aOows the two halves of the 
35 retractor body 202a, 202b to be inserted between the two sleeves 229, 230 more easily. The two sleeves of the 
bafioon 229,230 can be shaped in any form that would help facitate insertion of the retractor 220. 
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The dilator 200 taring both a double-sleeved baHoon 222 and a second, dotal haloon 224 b further 
illustrated m R6URE 26. As can be seen from the drawing, the (Sator 200 has 4 dSfenmt lumen* 232. 234, 238, 
238 extending from the proximal end of the dilator 225 to the distal end of the (Sator 226. A guktewse 240 b 
inserted through one of the tomans 236. Another toman 232 is used to inftete the double- sleeved baOoon 222, white 
a thkd tomen 238 is used to (nftota the second baloon 224 at tha (fittaJ end of tfta d3ator 228. The foorth tomeo 
234 b used to aspirate blood through the indicator hob 228 at tha distal end of the (Bator 226. Syringes are 
preferably used to provide the aspiration and inflation pressure through these tomans 232, 234, 238, 238. The 
proximal end of the dtetor 225 b preferably adapted to aflaw for Arid conmramtatioo between the syringes end the 
various tomans 232, 234, 23 B, 238 to the dilator. Of coarse, other means of aspirating Wood end inflating the 
batatas may abo be used, and connectors specif befty adapted for these devices can he attached at the proximal 
end of the diator 228 to accommodate the means chosen. 

Dual famn Crtfrtff - - 

In yet another embodiment of the invention, a duaHumen catheter is used to locate tha exact site of the 
puncture wound. As illustrated in FIGURES 30 and 31, the catheter 340 has an inner lumen 342 which extends 
from the proximal end of tha catheter 344 an the way to the dotal end of the catheter 346. Thb inner toman 342 
b adapted to receive an inner catheter 360 or gtridawtre 350, as wl be explained in more detail below. 

The outer tomeo of the duaJ-tomen catheter 340 surrounds the inner lumen 342, and abo extends from the 
proximal aid of the catheter 344 to the distal end 348. Near tha distal end of the catheter 348, at least one 
imfeator bote 352 b positioned to the outer wall of the catheter. 340. The indicator hole 352 provides fluid 
communication between the area outside of the catheter 340 and the outer lumen. The outer surface of the catheter 
354 surrounding the indicator hole 352 b preferably raised, acting as 8 stop. Preferably, the distance between the 
indicator hob 352 and the proximal end of the raised surface of the retractor 354, b approximately the same as 
the thickness of the wefl of the femoral artery. As wil be explained below, the retractor 300 b Fust mounted on 
the ctistaf end of the catheter, and positioned such that the distal tip of the retracting portion 310 stops just 
proximal to the raised surface 354, about 0£ mm proximal to tha indicator hole 352. This assures that the distal 
tip of the retracting portion 310 wil be properly positioned inside the patient's body at the site of the wound to the 
artery. 

At the proximal end of the catheter 344, the proxinal end 358 of the outer toman b preferably joined to 
a connector 384, such as a Luer-type connector, which b adapted to receive a syringe 380 or other source of 
negative pressure, as will be exptemed in more detail below. 
ThQ SyrgicBj CPo Arotottr 

The retractor of the present Invention b used to fatitate closure of wounds to the vasculature of a patiem_ 
ustog surgical dips, staples, or sutures. One aspect of tha present tovention therefore includes the use of a surgical 
dip applicator 70. A surgical cfip eppfcetor 70 lor use with the retractor 30 of the present invention b illustrated 
to R6URE 5. As shown in thb figure, tha distal end of the dip applicator 75 b fitted with two triangular 
protrusions or wings 77a, 77b that extend laterally from the sides of the distal end of the cfip appfeater 75. These 
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wings 77a, 77b are configured to fit within the groom 65 located on the interior surf ece of the two halves 35a r 
35b of the body of the retractor 30, as is test son tn FIGURE 8. With the wings 77a, 77b of the dip appfcator 
70 in tha grooves 65 in the two halves of the body of the retractor 35a, 3», the dp appfcator 70 is guided into 
proper position within the patient's tody, as will be discussed n more dotal below, bi addition, the sorgfcel dp 
appfcator 70 preferably has a grid* BO attached to its (fetal end 75. The guide 60 preferably extends toteraBy from 
the side of the dp applicator 70, and is open at its proximal and (fetal ends such that a gtridawire 20 may be 
threaded therethrough. This guide 80 is used in combination with the guidewire 20 to accurately guide the cfp 
applicator 70 to the site of the vascular puncture 25, as wffl be descried below. 

The surgical cfip appfcator 70 preferably also has a stop 65 located proximal of the distal end 75, at the 
point where the proximal ends of the wings of the appfcator 77a, 77b end. As wil be explained, the stop 80 also 
aids in the proper positioning of the cGp applicator 70 at the site of the vascular puncture 25, and prevents the dip 
applicator 70 from being inserted toe far into the patient's body. 

AftertWfi SMfMfrl Cliff Applicator figgnjfr 

Referring now to RBURES 14-16, there is Blustratad an efternste erebodbnent of e surgical cfip applicator 
assembly 130. The cfip appfcator assembly 130 incorporates a standard commercial available surgical cip 
applicator 132. In accordance with the present invention, the applicator b modified to include a guide assembly 134 
reversely fastened near its (fetal end. The guide assembly comprises a winged guide plate 138 which is reversibfy 
secured to a body 140. In the embodiment ifiustrated in FIGURES 14-16, alien screws 142 are used to attach the 
guide plate 138 but other well known means of attachment can also be used. The dotal end of the surgical dp 
applicator 132 slides within the channel 148 (FIGURE 15) formed when the winged guide plate 138 is fastened to 
the guide body 140. 

Attached to the guide body 140 is s gusiterube 138 which is adapted to accept the guidewirB 144. A 
preferred embodiment of said guidetube 136 includes a mechanism to close the gtatetobe 136 once the guidewire 
144 has entered. Such a mechanism may involve a second partfoBy open tube which fits within said guidetube 136. 
This second tube can be rotated within the guidetube 136 to open the guidetube 136 when the openings in both 
tubes ere aligned or dose the guidetube 136 whan the openings of the tubes are offset. To facartate the opening 
and closing, the inner tube preferably includes a handle that passes through a slot in the outer guidetube 136. This 
mechanism can be spring-loaded Re the closures commonly esed on pieces of jewelry. 

The surgical dip appfcator guide assembly 134, together with the retractor 100 and the guidewire 144, 
is designed to accurately guide the cfip appfcator 132 to the site of the femoral artery puncture as detaied below. 
As explained above, the lateral edges of the winged guide plate 138 are configured to fit within the groove 126 
(FIGURE 10) located en the interior surface of each half of the retractor body 102a, 102b. The surgical dip 
appfcator 132 is guided between the retracted halves of the retractor body 102a, 102b totaling the gjndewire 144 
which passes through the guidetube 136 at the distal most end of the surgical dip appfcator 132. 



CA 02274066 1999-06-04 



WO 98/24374 PCT/US97/23113 

Second Alternate Swokd Cfo Arofcator Assembly 

An alternate embodiment of the surgical dp appfeator assembly 250 b lustrated in FIGURE 27. Agah, 
the cfip eppBcatcr assembly 250 incorporates a standard commercialy ava&ble surgical dip appfeator 252. The 
appicator 252 Is modified to include a guide assembly 254 revers&ly fastened near its fetal and 258. The guide 

5 assembly 254 is adapted to receive an indicator tuba 200. The indicator tuba 260 is a hotow tuba having an 
indicator bole 204 near its fetal end 261 The tmfeator tube 20) is adapted to receive a guidewire 240 
therethrough, and to be connected to a so area of negative pressors at its proximal and. This source of negative 
pressure, such as a syringe, is used to provide aspirate throagh the indicator Me 264. When properly positrons d 
on the dp appfeator 252, the distal end of the indicator tube 262 and the Indicator hole 264 extend past the (fetal 

10 end of the cfip appicator 256. Preferably, the distance between the indicator hob 264 and the (fetal tip of the cfip 
applicator 256 is approximately equal to the width of the arterial wall a.g.. about 1J> mm. 
Meftadsof Ifr? 

Referring first to FIGURES 4*8, a fast method of use of the retractor 30 in conjunction with a surgical cfip 
applicator 70 to dose a woond 25 it the femoral artery 10 wi now be described. As noted above, during 

15 angioplasty or angiography, the femoral artBry 10 is first punctured with e hoSow needle 15 and a guidewire 20 is 
inserted therethrough (FIGURE 4). A proximal portion of the goidowire 21 remains outstda the patient's body. After 
the distal end of the gudewae 23 is in position within the femoral artery 10, the hoOow needle 15 b removed. A 
catheter Inot shown) is then threaded over the guidewire 20, and inserted into the patient's body. 

In a preferred embodiment, e spaciafiy designed guidewire 20 having an inflatable balloon 24 located near 

20 its distal end 23 is used for the diagnostic or therapeutic procedure. The guidewire 20 is threaded through the 
hotow needle 15 and into the patient's vasculature, Alternatively, such as for baibon angioplasty procedures, a 
standard guidewire weU known to those of skill in the art can be used in conjunction with a baibon catheter. The 
balloon on the distal end of the catheter can be used in piece of the baleen 24 located on the guidewire 20. 

FoBowing completion of the therapeutic or diagnostic procedure, the catheter used during the procedure is 

25 removed. The guidewire 20 remains in place in the patient's vasculature, (Note that when a balloon catheter is used 
in place of a guidewire having a batoon on its distal mid, the catheter is left inside the patient and use of its 
baQoon is identical to the use of the bafloon 24 on the guidewire 20 deserted below). 

When the physician desires to dose the wound 25 in the femora) artery 10, he or she first withdraws the 
guidewire 20 end/or catheter through the patent's vasculature osbtg the portion of the guidewire 20 and/or catheter 

30 that remains outside the patient's body 21, umfl the fetal end 23 of the guidewire 20 and/or catheter is within the 
femora) artery 10 dose to the femoral artery puncture site 25. The baBoon 24 on the distal end 23 of the guidewire 
20 or catheter is than inflated, and the guidewire 20 or catheter is withdrawn further until the physician feats some 
resistance. This wfil indicate that the balloon 24 is inside tin femoral artery ID and at the site of the puncture 
wound 25. The physician then threads the proxinal end of the guidewire 21 into the hole 40 located at the distal 

35 and 37 of the fuly assembled retractor (FIGURES 2, 3 and 6>. The guidewire 20 is threaded through the channel 
50 formed In the body of the retractor 35, lartj the proximal end of the guidewire 21 emerges through the hole 47 
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in the cap 40 at the pronnal end of the retractor 41 (R6URE 6>. The retractoi 30 is then slowly advanced ateng 
tha guidewve 20 and into the patient's body, tmtfl resistance is felt This resistance indicates that the ifistal tip 
of the retractor 37 is contacting the inflated balcon 24 In the femoral artery 10. The tBstal tip of the retractor 
37 therefore wi) be property located at the site ot the puncture in the femoral artery K, as is shown it FIGURE 

6. 

In a preferred embodiment, th^gtddewire 20 used in tfmjtmction with the femoral artery closure retractor 
30 has a marking 27 en it which also helps to indicate when the retractor 30 has been property positioned (FIGURE 
«. This marking 27 preferably consists of e tiny bead or colored ins on the ptfdewire 20. The marking on the 
guidewire 27 is placed proximal of the praiinal end ef the bafioon 26. The length of the retractor 30 is measured, 
and the marking 27 is node at least that same length in a proximal direction on the guidewira 20, measured from 
the proximal end of the balloon 26. Thus, when the retractor 30 b advanced over the giridewire 20 and resistance 
is felt, the physician checks to see if the marking on the guidewire 27 has emerged through the proximal end of the 
retractor 41, as is Bhistrated m FIGURE 6. If the marking 27 is not yet vista, the physician must advance the 
retractor 30 further to ensure that it contacts the femoral artery puncture site 25. 

Once the retractor 30 is properly positioned within the patienf s body, the surgical cfip appfeator 70 or 
other method of closing the puncture wound 25 is used. The cap 40 on the retractor 30 is first removed from the 
body by unscrewing (FIGURE 3). The proximal end of the guidewire 21 emerging from the proximal end of the 
retractor 41 is threaded through the grids 80 located on the outer surface of tha appfeator 70, as Bhistrated In 
FIGURE 7. The wings on tha surgical cfip opplcator 77a, 77b are inserted into the bole 90 formed at the proximal 
end of the body of the retractor 39, by fining up the wings 77a, 77b on the eppfcator 30 with the groom 65 
located on the inner surface 67 of the retractor body halves 35a, 35b (FIGURES 7 end 8). The wings on the cfip 
appfeator 77a, 77b are sized to fit within tha grooves 65 of the retractor 30, es is best Sostrated in FIGURE 8. 
The clip applicator 70 is then advanced, which ceases the two halves of the body of the retractor 35a, 35b to 
separate, as shown in FIGURE 7. As the two halm 35a. 35b separate, the patient's tissue is displaced laterally, 
aiowmg better access to the puncture site 25 in the femoral artery 10 betew the overlying tissues. The dp 
eppficator 70 is advanced through the retractor 3) until the stop on the appfeator 85 contacts the proximal end of 
tha retractor 39. At this time, the balloon on the guidewire 24 or catheter is deflated, and the catheter andtor 
guldewbe 20 is removed from the patient The surgical lips located at the distal tip of the cfip eppficator 75 are 
appfied to the puncture wound 25, using the method wefl known to those of ordinary skil in the art. Ones the 
femoral artery puncture wound 25 is dosed, the c6p applicator 70 and retractor 30 are removed from the patient. 
First Alternate Method 

Referring now to FIGURES 9*16, a method of using the aftemate embodiment of the retractor 100 in 
conjunction with the dialer 150 and surgical cfip spptfcator assembly 130 to localize and dose the femoral artery 
puncture wound Is now deserted. As described above, following completion of the angioplasty or angiography, tin 
catheter used during the procedure is removed from the patienf s body, leaving only the guidewire threaded into the 
femoral artery. If desired, before the retractoMBator assembly 101 {FIGURE 13) is used, a standard dilator of a 
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unatef diameter than that 150 incorporated Into the retractor-dilator assembly 101 can he fed onto the proximal 
end of the gtndewire and advanced down the guidevnre end into the artery. This prefminary step (Bates the 
overlying tissue ft necessary, making it easier to subsequently P*a* tha terser retrictarclater assembly 101 through 
the surrounding tissue. 

If the tissue has base (Stated as above, the smafer bore standard diator is first removed Tha pronma) 
end of the gmdewire 144 is first inserted into the distal channel 160 (FIGURE 1 1) of the (Bator 150. The dfotar 
150 has been previously inserted through the internal channel of the retractor 100. and the retractor 100 advanced 
over the diator 150 unto the dotal tip 112 comes to rest in the notch 152 oa the distal tip of the diator 150. 
The Y-ccnnector 156 is than attached to the proximal end of the diator 150 and a syringe 158 attached to one of 
the ports of the connector 156. The retractor-dfetor assembly 101 is then advanced over the gtridewire 144 into 
the patient's body. 

White the retractor-dfetor atsembly 101 is advanced into the patients body, suction is contfaraeusfy epp&d 
via the syringe 158 or other means of negative pressure (FIGURE 13) to the diator ISO. At the moment the 
indicator holes 154 enter the lumen of the femoral artery, blood is esprated into the syringe 158, kufeeting tbat 
the dilator 150 has been inserted through the puncture site into the femoral artery. Thus, thB distal tip of the 
retractor 1 12. sti buried within the notch 152 in the flater 150, is located Just proximal or outside the artery ml 
at the sits of the puncture wound and the indicator holes 154 in the dilator 150 are located just distal or inside the 
artery lumen. 

Aiternathrely, the dilator 150 includes a pressure sensor (not shown) such as a fiber optic pressure sensor, 
near its distal tip. The sensor is preferably mounted to the outside wad of the dilator 150. In a preferred 
embodiment, a transducer-tipped pressure monitoring catheter, such as the C amino Catheter avaSabte from C amino 
Laboratories. San Diego. CA, is used. The pressure sensor, mounted on the outside of the (Slator 150, is inserted 
oyer tha guidewrf e 144 and mto the femoral artery. The pressure sensor, in conjunction with a pressure monitoring 
system, wifl indicate en increase in pressure when it is inserted otto the femoral artery. At that point thB 
advancement of the retractor 100 is stopped, such that the distal tip of the retractor 112 b tecated just proximal 
the artery wall 10 at the ate of the puncture wound. This allows tha physician to property locate the she of the 
femoral affery puncture wound in the patient. 

Once the (Hater 150 and retractor 100 ere in proper position, the cap 104 is removed from the retractor 
100 and the two halves 102a, 102b of the retractor body are separated sightly {FIGURE 10) by loosening the set 
screws 120a, 120b and sBding the two halves 102a. 102b of the retractor laterally away from one another. The 
causes tha distal tips 112 of two halves 102a, 102b to emerge from the notch 152 in the diator 150 [FIGURE 11) 
and straddle the puncture site. The sat screws 120a, 120b, ere then tightened to hold the two halves 102a, 102b 
of the retrector 100 in this separated position. Whte pressing the retractor 100 down against the outer wefl ef 
the femoral artery, the cBator 150 is withdrawn, leaving only the retrector 100 end the guMewire 144 b position 
at the site of the puncture wound in the artery. 
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Te dose tha wound, tha retractor 100 most be retracted far enough to aBow the surgical dp applicator 
assenfcfy 130 to access the puncture site. Upon loosening the set screws 120a, 12ffl>, the two bahres 102a. 102b 
of the retrector are further separated by applying pressure on the retractor pm handle 116c IFttlffiES 8-10). When 
sufficiently retracted, the set screws 120a, 120b on tha retractor assembly 100 are tightened to raamtam tha proper 
distance between the retractor halves, tf necessary, e separate retractor, having a thickness suited for siding within 
the grooves 1 26 « each half 1 02a, 1 02b of the retrector body, and a width equal to that of the winged guide (data 
138 (FIGURE 14) of the surgical dip applicator guide assemble 134, tan be used te open the retractor body to the 
proper distance. 
Second Attentat? Method 

In an alternate embodiment Dustrated in FIGURE 17, the modified (fflator 150 having a doubte-steeved 
inflatable balloon 170 removably attached to the distal end of the dBator 151, just proximal to the indicator hob 
154, is used. The beHoon cfflator apparatus 175 is inserted over the guide wire 144 into the patient's body. As 
deserted above, as the batoon-diator apparatus 175 is advanced, negethre pressure is appied to the system via 
the syringe or other source. The edvance of the baBoon-dflator apparatus 175 is stopped as soon as blood is 
aspirated. The double-shaved baflocn 170 is then inflated to form a tunnel 176 between the femora! artery puncture 
wound and the surface of the patient's body, as Bustrated in FIGURE 18. 

The double-sleeved baOoon 170 advantageously prevents the femoral artery closure retractor 100 from 
entering the femoral artery 10 and damaging it Should the deflated balloon 1 70 be advanced into the femora) artery 
10, the process of inflating tha baSnon 170 w9 puB the baioon 170 out of the artery 10, thereby safely creating 
a tunnel 176 used to access the artery 10. 

The baton 170 b preferably angled at its distal end 172 to aBow the bafioon 170 to "fit" the femoral 
artery 10, as shown in FIGURES 17-10. 

Once the befloon 170 b inflated {FIGURE 18) the retrector 100 b advanced between the two sleeves of 
the balloon 170, until the distal tip of the retractor 112 reaches the dfetel end of the double sleeved baftoon 170. 
Once the retrector 100 b positioned between the two sleeves of the balloon 170, the two halves of the retrector 
102a, 102b are moved laterally away from one another, as descrfced above. The inner sleeve 178 and the (fetor 
150 are removed from the patient, leaving the separated retractor 100 and the outer sleeve 180 of the baDoon 170 
in the patient. The dBator 150 aid the inner sleeve 178 are removed from the patient along the gmdewke 144. 

The retractor 100 end the outer sleeve of the baioon 180 form an access tunnel 182 between the femoral 
artery puncture wound and the surface of the patient's body, as Bustrated in FIGURE 20. This tunnel 182 afiows 
for the introduction of the wound closure device to seal the femoral artery puncture wound. 

At thb point with the retrector providing attest to the femoral artery, the proximal end of the gufcewire 
144 b inserted into the gutdetube 138 on the surgical cup applicator assembly 130 and the wings on the guide plate 
ere fitted within the grooves 126 of the opened retractor body 102 (FIGURES 14-18). The dp applicator assembly 
130 ten now be advanced towerd the puncture wound, siring within the grooves 128 in the retractor body 102, 
guided by the guidewire 144 passing through the guhfetube 136 at the chstel tip of the surgical cup appfcator 
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assembly 130. Whan the £stal tip of the surgical cip appBtator 130 has reached the outer wal of the femoral 
artery 10, at the she of tha punctirre wwmd, the surgeon withtfraws the guHtewire 144 from the patient's body and 
immediately deploys a surgical dip. A second cfip can than be deployed a mSfoster or two away from the first cBp 
in order to ensure that the woend is dosed. 

5 . In a preferred embodiment, just prior to closure of tha puncture sits, the flexile gtddewire 144 used during 

the primary procedure is replaced with a cemmertiaSy avafebte guidewire that can become rigid at its distal end, 
forming a hook. Tha hooked distal end can be pulled back, "hooking" the puncture wound in the artery. As the 
guidewire is puled back further, the puncture wound is stretched into 8 SnBar sfit, making it mere amenable to 
closure try surgical dips. 

10 Third Alternate Method 

Referring now to FIGURES 21-27, a method of using the alternate embofimsnt of the retractor 200 in 
conjunction with the dilator 220 and surgical cfip applicator assembly 250 to tocafiza and dose the femoral artery 
puncture wound is new described. As described above, following completion of the angioplasty or angiography, the 
catheter used during the procedure b removed from the patient's body, leaving only the guidewire 240 threaded into 

15 tha femoral artery 10l 

The proximal end of the guidewire 240 is first inserted into tha distal lumen 236 (FIGURE 28) of the dilator 
220. Tha dftator 220 is advanced over the guidewire 240 into the patient's body. As described above, as the 
batoon-dBator apparatus 291 is advanced, negative pressure is sppfied to tha system via tha syringe or other source 
connected at the proximal end of the (fflator 225. The advance of the diator 220 is stepped as soon as blood is 

20 aspirated through the indicator boh 228, thus indicating that the distal end of the dilator 226 is positioned within 
tha femoral artery 10. The dotal baBoon 224 and the doubte-steeved balloon 222 are then inflated to anchor the 
tiator 220 m place end to form a tunnel between the femoral artery puncture wound and the surface of the 
patient's body. 

Once the baBoons 222, 224 are inflated, the retractor 200 is advanced between the two sleeves 228, 230 
25 of the double sleeved bafoon 222. As iustrated m FIGURE 24, the inner daeve 230 of the doufate sleeved babon 
222 can be in an T shape, which provides more space between the two sleeves to insert tha two halves 202a, 
202b of the reactor 200. The retractor 200 is advanced between the two steeves 229, 23a as described above, 
imtfl tha (Bstal tip of the retractor 204 is positioned just proximal to the puncture wound in the femora! artery 10. 
Once the retractor 200 b positioned between the two steeves of the baBoon 229, 230, the two harm of 
30 the retractor 202a, 202b are moved laterally away from one mother. This b done by toosenrcg the set screws 
214a, 214b. and sfofing one half of the retractor body 202b away from the other barf 202a on the pits 212a 212b. 
The inner sleeve 230 of the double-sleeved baDoon 222 and the d fetor 220 are removed from the patient along the 
gmdawte 240, leaving the separated retractor 200 and the outer sleeve 229 of the balloon 222 in the patient The 
retractor 200 and the outer sleeve of the baBoon 229 form en access tunnel between the femoral artery puncture 
35 wound and the surface of the patient's body. This tunnel aiows for the introduction of the wound closure device 
to seal the femoral artery puncture wound. 
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At this point, with the retractor 200 and crater stew of the bafloon 229 providing access to the femoral 
artery 10, the proximal end of the guidewire 240 b nsertsd into the (fetal end 262 of the imScetor tube 280 which 
is mounted on the surgical dip appfoator 252. As described above, the distal end 262 of the indicator tube 260 
having an indicator hole 264 in it Is positioned so that the infficator hob 264 extends past the Gate) end 256 of 
the cup aspirator 252. The indicator tube 260 and tha cip appfcatot 252 are advanced over the godewire 240 
wWte aspiration pressure is applied to the proximal end of tha indicator tube 260. As soon as blood is aspirated 
through tha indicator bote 264, tha advancement of tha indicator tube 260 and dip appfcator 256 s stopped. At 
this point tha distal end of the surgical cip appfcator 258 is positioned at the sits of the puncture wound in the 
femoral artery 10. Surgical cEps are then applied to seal the wound. 

Preferably, the distal end of the imficator tuba 262 is carved or hooked. The booked distal end is used 
to hook the eonctare wound m the artery, bringing the edges of tha wound together to faeffitate application of the 
cfcp. Using the hooked distal end 262 of the indicator tube 260, the pimttore wound is stretched into a Snear sit 
making it more amenable to closure by surgical dps. 
fporth Alternate Method 

Referring now to FIGURES 28*31, stffl another method of dosing a wound in tha femoral artery of e pattern 
will be described. Here again the femoral artery b first punctured with a hoibw needle and a goidawire 350 is 
inserted therethrough. A proximal portion of the guidewtre 351 remains outside the patent's Body. After the distal 
end of the guidewire 353 is in position within the femoral artery, the boOow needle is removed. Diagnostic andter 
therapeutic procedures are then carried out using tha gutdawire 350 to guide the insertion of the other medical 
instroments into the vasculature of the patient. 

Following completion of the therapeutic or diagnostic procedure, the devices used during the procedure are 
removed. The guidewire 350 remains in place in the patient's vasculature. When the physician desires to dose the 
wound m the artery, he or she first mounts the retractor 300 on the dotal end of the duaMwnee catheter 340. 
This is done by loosening the screw 322 on one of the handles 316b; and moving the handles 316a, 316b away 
from one another to separate the two halves of tha retracting portion 318, end the two parts of the retracting 
portion 308a, 308b are positioned around the duaMuman catheter 340. The dual lumen catheter 340 fits within 
the sarni-circotar channel or grooves 312 formed in the inner surface of the retracting portion 308 of tfie retractor 
300. The two halves of the retracting portion 308a, 308b ere brought together using the handles 316a, 316b to 
surround the catheter 340. The retracting portion 308 is positioned on tha catheter 340 just proximal to the raised 
portion of the catheter 354, so the dotal tip of tha retracing portion 310 is located just proximal to the indicator 
hate 352. Preferably, the distal tip of tha retracting portion 308 wfi be approxvnatah; 0.5 am behind the indicator 
hola 352 (see FIGURE 31). Once in position, the strew 322 is tightened on the bop 320 to lock the two parts of 
the retracting portion 308a, 3Q8b in position on the catheter 340. 

Once the retractor 300 is properly positioned on the dual-lumen catheter 340, the physician inserts the 
proximal end 351 of the guidewire 350 into the distal end of the inner lumen 342 in the ftaUumei catheter 34a 
The dual-lumen catheter 340 and retractor 300 are advanced over the guidewire 350 and into the patient As the 
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catheter 340 and retractor 300 are advanced negative pressure b appied to tha outer lumen of the catheter, for 
example, through use of a syringe 360 attached to the proximal and of the outer taren 358. Once the indicator 
Note 352 is advanced to a position inside the artery, bfcmd wi be drawn through the indicator hob 352 and wffl 
become roirfe in the outer lumen of the catheter 340 and the syringe 360. At this point advancement of ths 
5 catheter 340 and retractor 300 are stopped, as the catheter 340 and retractor 310 ere property positioned in the 
patient 

Once properly pastxmad at the site of the puncture wound, the two hafvas of the retracting portion 308a, 
308b are separated sfightly. using the handles 316a. 316b at the proximal end 304 of the retractor 300. To 
separate the retracting portions 308a, 308b, the screw 322 is loosened, and the handles 316a, 316b manipulated 

10 into the desired position. The screw 322 b then tightened down upon the loop 320, proh&ffing further movement 
of the harttfles 316a, 316fa, and the corresponding retracting portions 308e, 308k 

At this point, the surroondma, tissues have been displaced, forming an access path to the puncture wound, 
and the puncture wound may be visible. The duaUuroen catheter 340 b removed from the patient by withdrawing 
it over the guidewire 350. The guidewire 350 b taft in place, and the wound closure device, such as a dp 

15 applicator, b inserted over the guidewire 350 to the site of the wound. CBps, such ss those made of titanium or 
a biodegradable material are appied Jo the wound, as the guidewire 350 is removed. If necessary, the artery b 
compressed to stop the flow of Uood out of the puncture wound during the dosing of the wound. The closaig 
device b removed when the physician b confident that the wound b dosed, end the retractor 300 b removed from 
the patient. 

20 Alternatively, a separate inner catheter 360 b used in the system of present invention. In thb embodiment 

once the retractor 3)0 and dueMumen catheter 340 ere » place, and the retracting portion 308 b m an open 
position, the dual-lumen catheter 340 b left in place, end the guidewire 350 b withdrawn from the patient through 
the ainer lumen 342. An inner catheter 360 having an inflatable baBoon 362 at its distal end * inserted through 
the inner lumen 342 and into to patient. Once the distal balloon 362 b advanced past the distal tip 346 of the 

25 duaHumen catheter 34a the balloon 382 b Inflated. The duaWumen catheter 340 b removed from the patient, 
leaving ths inner catheter 360 it place. 

To property position the balloon inside the patient* s artery, the physician can measure the distance from 
the distal tip of the duaHumen catheter 348 to just outside the patient's body when the catheter 340 b property 
positioned. The physician then .insert* the airier catheter 380 just sfightfy mote than that distance, to ensure that 

30 the distal baBoon 362 b within the artery. The physician then pufls the inner catheter 380 in a proximal (fraction 
untj resistance b felt. Tbb wi place the bataen 382 at the she of the puncture would. The babon 382 b 
properly positioned just inside the artery of the patient The batoon 362 helps to stop the flow of bbod out of the 
puncture wornd. The toner catheter 380 b used as a guide for the cfip eppfeator or other doshg device used to 
dose the wound. ThB closing device b advanced ontfl it contacts the inflated baton 382. As the wound b dosed, 

35 the balloon 382 b slowly deflated, and the inner catheter 380 b removed from the patient ftiaOy, once the 
physician b confident that the wound b dosed, the retractor 300 b removed from the patient 
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Tha presort invention can also ba used with surgical staples or sutures. After tha retractor is inserted tato- 
the patient's body and positioned at tha puncture site bs deserted above, the two hakes of the retractor ere 
separated, lateral? dispbctog tha tissues summoning the puncture ate. The retractor acts much ice a d3ater, 
gradually ncreasmfl the displacement of the overlying tissues, until the puncture wound is visftte to the physician. 
Tha wound can then he closed using any acceptable moans for wound riosure. inducing surgical staples and sutures. 

Although certain embodimen&and examples have been used to illustrate and describe the present invention, 
it is intended that the scape of the awenthm not be ferated to the specific embonTments set forth herein. The scope 
of the invention is to be defined by the claims which follow. 
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1. A system for facilitating the closure of wounds in the vasculature of a patient, 
comprising: 

a hollow catheter having an open proximal end and an open distal end adapted to 
receive a guidewire therethrough; 

a retractor comprising a body portion having a proximal end and a distal end, the 
body portion having two separate halves, each of the halves having an internal surface 
with a groove formed therein such that when the internal surfaces abut one another, said 
grooves form a channel extending completely through the body portion from the proximal 
end to the distal end; and 

a cap having a hole formed therethrough and being configured to selectively 
engage the proximal end of the retractor body so that the cap hole communicates with the 
body channel; 

wherein the channel and hole are configured to accept the catheter inserted 
therethrough. 

2. The system of Claim 1, wherein the cap is internally threaded and the proximal 
end of the retractor body is externally threaded, and the cap is threadable onto the retractor body. 

3. The system of Claim 1, wherein the body is generally tapered toward the distal 

end. 

4. The system of Claim 3, wherein the body comprises a handle. 

5. The system of Claim 4, wherein the body is tapered distal of the handle. 

6. The system of Claim 1, wherein the catheter comprises an indicator hole formed 
through a side wall of the catheter. 

7. The system of Claim 6, wherein the halves of the retracting portion are configured 
to releasably engage the catheter to hold the catheter in a desired position in the channel. 

8. The system of Claim 7, wherein the catheter is arranged relative the retractor body 
portion so that distal ends of the halves are positioned proximal the indicator hole a distance 
greater than the thickness of a femoral artery wall. 

9. The system of Claim 8, wherein the catheter is connected to a source of negative 
pressure. 
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10. A device to facilitate the closure of wounds in the vasculature of a patient, 
comprising: 

a body portion having a distal end and a proximal end wherein said body portion 
is separable into two halves, each of said halves having a flat internal surface with a 
groove therein, such that when said internal surfaces abut one another, said grooves form 
a channel through said body portion; 

a collar portion at said proximal end comprising at least one guide passage which 
traverses both halves of said body portion; and 

at least one pin insertable into said guide passage. 

1 1 . The device of Claim 1 0, further comprising a handle extending laterally from said 

pin. 

12. The device of Claim 10, wherein device is comprised of a biocompatible 
engineering polymer. 

13. The device of Claim 12, wherein said polymer is selected from the group 
consisting of polypropylene, polyethylene, or polyterephthalate. 

14. The device of Claim 10, wherein said device is comprised of an elastomer. 

15. The device of Claim 10, wherein said device is comprised of a metal. 

16. The device of Claim 10, further comprising at least one set screw hole in said 
collar portion at a right angle to said guide passage, and at least one set screw insertable into said 
set screw hole. 

17. The device of Claim 10, further comprising a hollow dilator having an open 
proximal end and an open distal end adapted to receive a guidewire therethrough, wherein said 
dilator can be inserted through said channel in said body portion. 

18. The device of Claim 17, wherein said dilator has at least one indicator hole 
located at said distal end. 

19. The device of Claim 17, further comprising a guidewire, wherein said guidewire 
can be inserted through said hollow dilator. 

20. The device of Claim 18, wherein said hollow dilator has a double-sleeved 
inflatable balloon mounted on its distal end just proximal to said indicator hole, and a second 
inflatable balloon mounted just distal to said indicator hole. 
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2L A system for facilitating the closure of wounds in the vasculature of a patient, 
comprising: 

a retractor comprising a body portion having a proximal end and a distal end, 
separable into two halves, each of said halves having a flat internal surface with a groove 
therein, such that when said internal surfaces abut one another, said grooves form a 
channel through said body portion; a collar portion on said proximal end comprising at 
least one guide passage which traverses both halves of said body portion of said retractor; 
and at least one pin insertable into said guide passage; 

a hollow dilator having an open proximal end and an open distal end adapted to 
receive a guidewire therethrough, wherein said dilator can be inserted through said 
channel in said body portion; and 

a guidewire insertable through said dilator. 

22. The system of Claim 21, further comprising a guide assembly adapted to be 
reversibly attached to a distal end of a surgical clip applicator, and adapted to receive said 
guidewire therethrough. 

23. The system of Claim 21, further comprising a source of negative pressure attached 
to said proximal end of said dilator and in fluid communication with said hollow dilator. 

24. The system of Claim 23, wherein said source of negative pressure comprises a 
syringe. 

25. A device to facilitate the closure of wounds in the vasculature of a patient, 
comprising: 

a body portion having a retracting portion having two movable halves extending 
away from and substantially perpendicular to, said body portion, said halves forming a 
channel extending completely through said retracting portion; and 

a handle portion connected to said body portion which controls the movement of 
the two moveable halves. 

26. The device of Claim 25, wherein said device is formed of metal. 

27. The device of Claim 25, wherein said handle portion comprises two handles, and 
a locking mechanism. 
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28. The device of Claim 27, wherein said locking mechanism comprises a loop 
extending from one handle which surrounds a screw mounted on the other handle. 

29. The device of Claim 25, further comprising a hollow catheter having an open 
proximal end and an open distal end, adapted to receive a guidewire therethrough, wherein said 
hollow catheter can be inserted through said channel in said retracting portion of said retractor. 

30. The device of Claim 29, wherein said catheter is a dual-lumen catheter, having an 
inner lumen having a proximal end and a distal end, adapted to receive a guidewire therethrough, 
and an outer lumen having a proximal end and a distal end, which surrounds the inner lumen. 

3 1 . The device of Claim 30, wherein said outer lumen further comprises at least one 
indicator hole located in an outer wall of said outer lumen. 

32. The device of Claim 31 , further comprising a source of negative pressure in fluid 
communication with said proximal end of said outer lumen. 

33. A system for facilitating the closure of wounds in the vasculature of a patient, 
comprising: 

a retractor comprising a body portion having a retracting portion having two 
movable halves extending away from and substantially perpendicular to said body 
portion, said halves forming a channel extending completely through said retracting 
portion; and a handle portion connected to said body portion which controls the 
movement of the two moveable halves; and 

a hollow catheter having an open proximal end and an open distal end, adapted to 
receive guidewire therethrough, wherein said hollow catheter can be inserted through said 
channel in said retracting portion of said retractor. 

34. A device to facilitate the closure of wounds in the vasculature of a patient, 
comprising: 

a body portion having a proximal end and a distal end, wherein said body portion 
is separable into two cooperating portions each having an internal surface, and at least 
one of said portions having a groove formed therein, such that when said internal surfaces 
are in cooperation, said groove forms a channel extending completely through said body 
portion from said proximal end to said distal end. 
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35. The device of Claim 34, farther comprising a cap having a hole therethrough, such 
that when said cap engages said proximal end of said body portion, said hole is positioned 
directly above said channel in said body portion. 

36. The device of Claim 34, further comprising at least one handle located on said 
proximal end of said body portion and extending laterally from said body portion. 

37. The device of Claim 34, wherein said body portion is comprised of a 
biocompatible engineering polymer. 

38. The device of Claim 37, wherein said polymer is selected from die group 
consisting of polypropylene, polyethylene, or potyterephthalate. 

39. The device of Claim 34, wherein said body portion is comprised of an elastomer. 

40. The device of Claim 34, wherein said body portion is comprised of a metal. 

41 . The device of Claim 34, wherein said body portion is comprised of stainless steel. 

42. The device of Claim 34, further comprising a guidewire, wherein said guidewire 
can be inserted through said channel in said body portion. 

43. The device of Claim 42, wherein said guidewire has an inflatable balloon attached 
thereto. 

44. A system for facilitating the closure of wounds in the vasculature of a patient, 
comprising: 

a retractor comprising a body portion having an externally threaded proximal end 
and a tapered distal end, wherein said body portion is separable into two halves, each of 
said halves having a flat internal surface with a groove therein, such that when said 
internal surfaces abut one another, said grooves form a channel through said body 
portion; and an internally threaded cap having a hole therethrough, said internal threads 
adapted to engage said external threads on said body portion, such that when said cap 
engages said body portion, said hole is positioned directly above said channel in said 
body portion; 

a guidewire having an inflatable balloon attached thereto, wherein said guidewire 
can be inserted through said channel in said body portion and through said hole in said 
cap; and 
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a surgical clip applicator having a distal end, wherein said distal end of said 
applicator has two laterally protruding wings attached, said wings being adapted to fit 
within the channel in said body portion of said retractor. 

45. The system of Claim 44, wherein said surgical clip applicator further comprises a 
guide attached to said distal end of said applicator and extending laterally therefrom, wherein 
said guide is adapted to receive said guidewire therethrough. 

46. A device to facilitate the closure of wounds in the vasculature of a patient, 
comprising: 

a body portion having an externally threaded proximal end and a distal end, 
wherein said body portion is separable into two halves, each of said halves having a flat 
internal surface with a groove therein, such that when said internal surfaces abut one 
another, said grooves fonn a channel extending completely through said body portion 
from said proximal end to said distal end; 

a collar portion distal the externally threaded proximal end comprising at least one 
guide passage which traverses one half of said body portion; 

at least one pin extending from one half of said body portion and insertable into 
said guide passage in the other half of said body portion; and 

an internally threaded annular cap, said internal threads adapted to engage said 
external threads on said body portion. 

47. The device of Claim 46, further comprising a handle extending laterally from said 

pin. 

48. The device of Claim 46, wherein device is comprised of a biocompatible 
engineering polymer. 

49. The device of Claim 48, wherein said polymer is selected from the group 
consisting of polypropylene, polyethylene, or polyterephthalate. 

50. The device of Claim 46, wherein said device is comprised of an elastomer. 

5 1 . The device of Claim 46, wherein said device is comprised of a metal, 

52. The device of Claim 46, wherein said device is comprised of stainless steel. 
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53. The device of Claim 46, further comprising at least one set screw hole in said 
collar portion at a right angle to said guide passage, and at least one set screw tnsertable into said 
set screw hole. 

54. The device of Claim 46, wherein said distal tip is tapered. 

55. The device of Claim 46, wherein said distal tip is cylindrical. 

56. The device of Claim 46, further comprising a hollow dilator having an open 
proximal end and an open distal end adapted to receive a guidewire therethrough, wherein said 
dilator can be inserted through said channel in said body portion and through said annular cap. 

57. The device of Claim 56, wherein said distal tip is tapered and wherein said dilator 
further comprises a notch near said distal end sized to receive the tapered distal end of the body 
portion of the device. 

58. The device of Claim 56, wherein said dilator has at least one indicator hole 
through a side wall located distal said notch. 

59. The device of Claim 56, wherein said dilator further comprises a pressure sensor . 
mounted on an outside wall of said dilator. 

60. The device of Claim 56, further comprising a guidewire, wherein said guidewire 
can be inserted through said hollow dilator. 

61 . The device of Claim 56, further comprising a hollow dilator having an open 
proximal end and an open distal end adapted to receive a guidewire therethrough, wherein said 
dilator can be inserted through said channel in said body portion and through said annular cap, 
said hollow dilator having a double-sleeved inflatable balloon mounted on its distal end 

62. The device of Claim 61, wherein said dilator further comprises at least one 
indicator hole at its distal end through a side wall, and wherein said double'sleeved inflatable 
balloon is mounted approximately 1.5 mm proximal said indicator hole. 

63. A system for facilitating the closure of wounds in the vasculature of a patient, 
comprising: 

a retractor comprising a body portion having an externally threaded proximal end 
and a distal end, wherein said body portion is separable into two halves, each of said 
halves having a flat internal surface with a groove therein, such that when said internal 
surfaces abut one another, said grooves form a channel through said body portion; a collar 
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portion distal the externally threaded proximal end comprising at least one guide passage 
which traverses both halves of said body portion; at least one pin insertable into said 
guide passage; and an internally threaded annular cap, said internal threads adapted to 
engage said external threads on said body portion; 

a hollow dilator having an open proximal end and an open distal end adapted to 
receive a guidewire therethrough, wherein said dilator can be inserted through said 
channel in said body portion and through said annular cap; and 

a guidewire insertable through said dilator. 

64. The system of Claim 63, further comprising a guide assembly adapted for 
attachment to a distal end of a surgical clip applicator, said assembly comprising a guide plate 
which is reversibly attachable to a guide body having an attached guide tube sized to receive a 
guidewire therethrough, wherein said guide plate has two laterally protruding wings attached, 
said wings being adapted to fit within the channel in said body portion of said retractor. 

65 . The system of Claim 63, further comprising a source of negative pressure attached 
to said open proximal end of said dilator. 

66. The system of Claim 65, wherein said source of negative pressure comprises a 
syringe. 

67. The system of Claim 63, further comprising a Y-connector having a plurality of 
ports attached to the proximal end of the dilator at one of said ports. 

68. The system of Claim 67, further comprising a source of negative pressure attached 
to one of the ports of said Y-connector. 

69. A surgical apparatus comprising a retractor and a catheter, the retractor including 
an elongated body portion having proximal and distal ends and defining a longitudinal axis and a 
handle connected to the body portion and obliquely arranged relative to the longitudinal axis, the 
distal end of the body portion being positioned farther from the handle than is the proximal end 
of the body portion, the elongated body portion including at least two separate cooperating 
members, each cooperating member having internal surfaces dimensioned to define a 
longitudinal passage extending through the elongated body portion for reception of the catheter, 
the cooperating members operatively connected to each other and adapted for relative movement 
between an approximated position wherein the internal surfaces of the cooperating members 
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engage the catheter and a displaced position wherein the catheter is movable relative to the 
cooperative members, the handle including first and second movable members operaiively 
connected to respective first and second cooperating members of the body portion to cause 
relative movement thereof between the approximated and displaced positions, the catheter having 
a catheter shaft defining proximal and distal ends, and being positionable within the longitudinal 
passageway of the body portion of the retractor, the catheter including an indicator lumen 
configured to permit viewing of body fluids passing through said lumen as to indicate entry 
within desired tissue. 

70. The surgical apparatus of Claim 69 additionally comprising a locking mechanism 
operatively connected to the first and second movable members of the handle, the locking 
mechanism adapted to selectively lock the first and second movable members at desired relative 
positions to thereby secure the cooperating members of the body portion at corresponding desired 
relative positions between the approximated and displaced positions. 

71. The surgical apparatus of Claim 69, wherein the catheter has a hole formed 
through a side of the catheter near the distal end thereof, the hole communicating with the 
indicator lumen. 

72. The surgical apparatus of Claim 69, wherein the catheter has a distal opening at a 
distal end of the catheter, and the distal opening is configured to slidingly accept a guidewire 
extending therethrough. 

73. A device to facilitate the closure of wounds in the vasculature of a patient, 
comprising: 

a body portion having a retracting portion having two elongate movable members 
extending away from said body portion, said movable members forming a channel 
through said retracting portion, each movable member having a first and a second end, 
the first end being positioned farther from the body portion than the second end, the 
movable members being movable between a retracted position and an approximated 
position; 

a handle portion connected to said body portion and configured to control the 
movement of the two movable members, the handle having a grasp portion and a locking 
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mechanism, the locking mechanism selectively engagable so as to prevent movement of 
the movable members from the retracted position toward the approximated position; and 

a catheter adapted to be positionable within the channel, the catheter having an 
open distal end configured to slidingly receive a guidewire therethrough, the catheter 
further comprising an indicator lumen configured so that a clinician can view fluids 
drawn through the indicator lumen. 

74. The device of Claim 73, wherein the catheter has an arcuate outer surface, and the 
channel has a substantially complementary surface sized and configured to engage the catheter 
outer surface. 
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